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(54) OPERATION CONTROL OF POWER SUPPLY SYSTEM WITH FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply system 
with a fuel cell and a fuel gas generation system for generating 
fuel gas to be supplied to the fuel cell, capable of reducing the 
restart time and energy losses of the fuel gas generation 
system. 

SOLUTION: When stopping supply of hydrogen, the fuel gas 
generation system selectively uses a shutdown process in 
which hydrogen inside a hydrogen separation part is removed by 
being substituted by air or an idling process in which hydrogen 
inside the hydrogen separation part is remained. The shutdown 
process is used when the fuel gas generation system stops the 
supply of hydrogen for a long period of time, and the idling 
process is used when the fuel gas generation system 
temporarily stops the supply of hydrogen. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

the hydrogen which should be supplied to a fuel cell and this fuel cell ~ the power-source system which is 
equipped with the fuel gas generative system which generates rich fuel gas, and outputs power — it is 
Said fiael gas generative system, 

The chemical reaction section which generates the mixed gas which contains hydrogen from a 
predetermined raw material through a chemical process, 

The hydrogen separation section which separates hydrogen from said mixed gas, 
The hydrogen supply line for supplying the separated this hydrogen to said fuel cell, 

The stop signal input section which inputs the predetermined stop signal which should suspend supply of the 
hydrogen to said fiiel cell, 

The purge gas feed zone which supplies the predetermined purge gas for removing the hydrogen of said 
hydrogen separation circles, 

The halt control section which performs predetermined halt control for suspending supply of the hydrogen 
to said fuel cell while switching the halt control mode between the hydrogen purge mode which controls 
said purge-gas feed zone, and hydrogen the mode in_which it does not purge which the hydrogen of said 
hydrogen separation circles is made to remain, and suspends supply of said hydrogen so that the hydrogen of 
said hydrogen separation circles may be removed when said stop signal is inputted into said stop signal 
input section, 

Preparation ****** system. 
[Claim 2] 

It is a power-source system according to claim 1 , and is a pan, 

It has the parameter input section which inputs the predetermined parameter showing the operational status 

of the system by which said power-source system or said power-source system was carried, 

It judges whether said halt control section should perform said halt control based on said parameter by 

which the halt control mode in in said hydrogen purge mode, and said hydrogen mode in which it does not 

purge, 

Power-source system. 
[Claim 3] 

It is a power-source system according to claim 1 , 

Said halt control section switches said halt control mode to said hydrogen purge mode, after performing said 
halt control in said hydrogen mode in which it does not purge, 
Power-source system. 
[Claim 4] 

It is a power- source system according to claim 3, and is a pan, 

It has the parameter input section which inputs the predetermined parameter showing the operational status 

of the system by which said power-source system or said power-source system was carried, 

Said halt control section switches said halt control mode to said hydrogen purge mode from said hydrogen 

mode in which it does not purge, when said parameter fulfills predetermined conditions, 

Power-source system. 

[Claim 5] 

It is a power-source system according to claim 2 or 4, 

It has the temperature detecting element which detects the temperature of the predetermined part in said 
power-source system, 
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Said parameter includes said temperature, 

Said halt control section switches said halt control mode to said hydrogen purge mode from said hydrogen 
mode in which it does not purge, when said temperature is below a predetermined value, 
Power-source system. 
[Claim 6] 

It is a power-source system according to claim 1, and is a pan, 

It has a booster style for raising the hydrogen pressure force of said hydrogen supply line, 

Said halt control section controls said booster style to raise said hydrogen pressure force, when said halt 

control mode is said hydrogen mode in which it does not purge, 

Power-source system. 

[Claim 7] 

It is a power-source system according to claim 1 , 

It has a temperature attaching part for holding the temperature of said hydrogen separation section, 
Said halt control section controls said temperature attaching part to hold the temperature of said hydrogen 
separation section, when said halt control mode is said hydrogen mode in which it does not purge, 
Power-source system. 
[Claim 8] 

It is a power-source system according to claim 7, 

Said halt control section suspends actuation of said temperature attaching part, when said halt control by 
said hydrogen mode in which it does not purge is continued beyond predetermined time, 
Power-source system. 
[Claim 9] 

It is a power-source system according to claim 1 , 

Said halt control section drives said purge gas feed zone under the conditions on which the hydrogen of said 
hydrogen separation circles remains, when said halt control mode is said hydrogen mode in which it does 
not purge, 

Power-source system. 
[Claim 10] 

It is a power-source system according to claim 9, 

Said halt control section suspends actuation of said purge gas feed zone after predetermined time progress 
from drive initiation of said purge gas feed zone, when said halt control mode is said hydrogen mode in 
which it does not purge, 
Power-source system. 
[Claim 11] 

It is a power-source system according to claim 1 , 

The reboot demand input section which inputs the reboot demand which should reboot said fuel gas 
generative system including the demand output to said fuel cell, 

Based on said demand output, it has the feeding control section which controls the amount of supply of said 
raw material to said chemical reaction section, 

Said feeding control section is, after said halt control by said hydrogen purge mode is started, and when said 
reboot demand is inputted into said reboot demand input section, said more [ usually ] raw materials than the 
time of operation are supplied to said chemical reaction section, 
Power-source system. 
[Claim 12] 

It is a power-source system according to claim 1 1 , 

Only when said feeding control section is after said halt control by said hydrogen purge mode is started, and 
said demand output is below a predetermined value, said more [ usually ] raw materials than the time of 
operation are supplied to said chemical reaction section, 
Power-source system. 
[Claim 13] 

It is a power-source system according to claim 1 , and is a pan, 
Rechargeable battery, 

The power control section which controls the power from said rechargeable battery according to the idle 
state of said fuel cell, 
Preparation ****** system. 
[Claim 14] 
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It is a power-source system according to claim 13, 

It has the demand output input section which inputs the demand output to this power-source system, 

When said demand output is below a predetermined value, 

Said power control section outputs power from said rechargeable battery, 

Said halt control section performs said halt control in said hydrogen mode in which it does not purge, 
Power-source system. 
[Claim 15] 

It is a power- source system according to claim 13, 

It has the remaining capacity detecting element which detects the remaining capacity of said rechargeable 
battery, 

Said halt control section performs said halt control by said hydrogen purge mode, when said remaining 
capacity is below a predetermined value, 
Power-source system. 
[Claim 16] 

It is the mobile which makes a motor a driving source, 

The mobile equipped with a power-source system according to claim 1 to 1 5 as a power source of said 

motor. 

[Claim 17] 

It is a mobile according to claim 1 6, 

Said parameter includes the condition of the start switch of said motor, 

Said halt control section performs said halt control in said hydrogen purge mode, when said start switch is 
an OFF state, 
Mobile. 
[Claim 18] 

It is a mobile according to claim 16, 

The actuation status input section which inputs the actuation condition of the control unit for moving said 
mobile, 

The reboot control section which reboots said fuel gas generative system when said halt control mode is said 
hydrogen purge mode and said actuation condition is in the condition to which said mobile is moved, 
Preparation ********. 
[Claim 19] 

It is a mobile according to claim 1 6, 

The passing speed detecting element which detects the passing speed of said mobile, 

The reboot control section which said halt control mode is said hydrogen purge mode, and reboots said fuel 
gas generative system when said passing speed exceeds a predetermined value, 
Preparation ******** 
[Claim 20] 

It is a mobile according to claim 1 8 or 19, 

It has the temperature detecting element which detects the temperature of the predetermined part in said fuel 
gas generative system, 

Said halt control section warms up said fuel gas generative system, when said halt control mode is said 
hydrogen purge mode, it is below the lower limit to which said temperature was set beforehand and said 
reboot demand is inputted into said reboot demand input section, 
Mobile. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the operation control of a power-source system equipped with a fuel cell. 
[0002] 

[Description of the Prior Art] 

Conventionally, it has a fuel cell and the fuel gas generative system which generates the fuel gas which 
should be supplied to a fuel cell, and the power-source system which outputs power is developed. The 
mixed gas which reforms raw materials, such as a gasoline and a methanol, with a reforming vessel, and 
contains hydrogen is generated in this fuel gas generative system, and there is a thing of a type which 
extracts hydrogen from mixed gas in the hydrogen separation section equipped with a hydrogen demarcation 
membrane in it. 
[0003] 

In the fuel gas generative system equipped with such a hydrogen demarcation membrane, in order to prevent 
the hydrogen embrittlement of a hydrogen demarcation membrane at the time of a system stop, performing 
processing which removes hydrogen from the hydrogen separation section is proposed (for example, patent 
reference 1 and patent reference 2 reference). 
[0004] 

[Patent reference 1] 

JP,2001-118594,A 

[Patent reference 2] 

JP,2002-93449,A 

[Patent reference 3] 

JP,2001-35518,A 

[0005] 

[Problem(s) to be Solved by the Invention] 

Application to mobiles, such as a car with which the power-source system mentioned above makes a motor 
a driving source, is expected. However, cars are the waiting for a signal, downward slope transit, etc., and 
perform a temporary halt of a fuel gas generative system frequently, for example. If processing which 
removes the hydrogen of hydrogen separation circles of a fuel gas generative system at such every 
temporary halt is performed, the reboot of a system will take time amount or an energy loss will arise. 
[0006] 

Although it is also possible to supply hydrogen to a fuel cell promptly from a hydrogen reservoir, 
performing warming up of a system after a halt of a fuel gas generative system at the time of a reboot if a 
fuel gas generative system is equipped with a hydrogen reservoir as indicated by the patent reference 3, 
enlargement and complication of a system are caused. 
[0007] 

This invention is made in order to solve an above-mentioned technical problem, and it aims at aiming at 
shortening of the reboot time amount of a fuel gas generative system, and reduction of an energy loss in a 
power-source system equipped with a fuel cell and the fuel gas generative system which generates the fuel 
gas which should be supplied to a fuel cell. 
[0008] 

[The means for solving a technical problem, and its operation and effectiveness] 

In order to solve a part of above-mentioned technical problem [ at least ], the following configurations were 
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adopted in this invention. 

The power-source system of this invention, 

the hydrogen which should be supplied to a fuel cell and this fuel cell — the power-source system which is 
equipped with the fuel gas generative system which generates rich fuel gas, and outputs power — it is 
Said fuel gas generative system, 

The chemical reaction section which generates the mixed gas which contains hydrogen from a 
predetermined raw material through a chemical process, 

The hydrogen separation section which separates hydrogen from said mixed gas, 
The hydrogen supply line for supplying the separated this hydrogen to said fuel cell, 

The stop signal input section which inputs the predetermined stop signal which should suspend supply of the 
hydrogen to said fuel cell, 

The purge gas feed zone which supplies the predetermined purge gas for removing the hydrogen of said 
hydrogen separation circles, 

The halt control section which performs predetermined halt control for suspending supply of the hydrogen 
to said fuel cell while switching the halt control mode between the hydrogen purge mode which controls 
said purge-gas feed zone, and hydrogen the mode in_which it does not purge which the hydrogen of said 
hydrogen separation circles is made to remain, and suspends supply of said hydrogen so that the hydrogen of 
said hydrogen separation circles may be removed when said stop signal is inputted into said stop signal 
input section, 

Let preparation ****** be a summary. 
[0009] 

The power-source system of this invention has the halt control mode in in the hydrogen purge mode in 
which permute the hydrogen of hydrogen separation circles by purge gas, such as air, and it is removed, and 
the hydrogen the mode in which it does not purge in_which the condition that hydrogen remained in 
hydrogen separation circles is maintained, about the halt control performed at the time of the supply 
interruption of the fuel gas of a fuel gas generative system. And a halt control section can switch and use 
these properly. Hydrogen purge mode is the halt control mode of a sake in case a fuel gas generative system 
suspends supply of long duration and fuel gas. Hydrogen the mode in which it does not purge is the halt 
control mode of a sake in case a fuel gas generative system suspends supply of fuel gas temporarily. 
[0010] 

In this invention, since hydrogen remains in hydrogen separation circles while suspending a fuel gas 
generative system temporarily and performing halt control by hydrogen the mode in which it does not purge, 
according to an output request, hydrogen can be promptly supplied to a fuel cell. Therefore, shortening of 
the reboot time amount of a fuel gas generative system and reduction of an energy loss can be aimed at. 
[0011] 

It sets to the power-source system of this invention, and is a pan, 

It has the parameter input section which inputs the predetermined parameter showing the operational status 

of the system by which said power-source system or said power-source system was carried, 

Said halt control section can judge whether said halt control should be performed by which the halt control 

mode in in said hydrogen purge mode, and said hydrogen mode in which it does not purge based on said 

parameter. 

[0012] 

Here, as "a predetermined parameter showing the operational status of a power-source system", the 
predetermined part, for example, the reforming section, and the hydrogen separation section of a power- 
source system, the temperature of a fuel cell, a pressure, etc. are mentioned, for example. Moreover, as "a 
predetermined parameter showing the operational status of the system by which the power-source system 
was carried", when the system by which the power- source system was carried is an electric vehicle, the 
vehicle speed, a shift position, the on-off condition of a foot brake, accelerator opening, etc. are mentioned, 
for example. 
[0013] 

By this invention, the halt control mode can be appropriately switched based on various parameters. 
[0014] 

Moreover, it sets to the power-source system of this invention, 

After said halt control section performs said halt control in said hydrogen mode in which it does not purge, 

you may make it switch said halt control mode to said hydrogen purge mode. 

[0015] 
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In this invention, the halt control mode is gradually switched to hydrogen purge mode from hydrogen the 
mode in which it does not purge. That is, halt control by hydrogen purge mode is not performed 
immediately after inputting a stop signal. Therefore, supply of the hydrogen to a fuel cell can be promptly 
resumed until it is switched to the halt control by hydrogen purge mode, after the halt control processing by 
hydrogen the mode in which it does not purge is started. 
[0016] 

It sets to the above-mentioned power-source system, and is a pan, 

It has the parameter input section which inputs the predetermined parameter showing the operational status 

of the system by which said power-source system or said power-source system was carried, 

When said parameter fulfills predetermined conditions, as for said halt control section, it is desirable to 

switch said halt control mode to said hydrogen purge mode from said hydrogen mode in which it does not 

purge. 

[0017] 

By carrying out like this, the halt control mode can be switched to suitable timing based on various 

parameters. 

[0018] 

In a power-source system equipped with the above-mentioned parameter input section, 

It has the temperature detecting element which detects the temperature of the predetermined part in said 

power-source system, 

Said parameter includes said temperature, 

Said halt control section can switch said halt control mode to said hydrogen purge mode from said hydrogen 

mode in which it does not purge, when said temperature is below a predetermined value. 

[0019] 

For example, if the temperature of a hydrogen demarcation membrane falls during the halt control by 
hydrogen the mode in which it does not purge below at a predetermined value, hydrogen embrittlement will 
arise in a hydrogen demarcation membrane. About other parts, degradation by hydrogen may arise by 
temperature fall. By this invention, degradation of the components by the hydrogen at the time of a 
temperature fall can be prevented. 
[0020] 

It sets to the power-source system of this invention, and is a pan, 

It has a booster style for raising the hydrogen pressure force of said hydrogen supply line, 

Said halt control section can control said booster style to raise said hydrogen pressure force, when said halt 

control mode is said hydrogen mode in which it does not purge. 

[0021] 

A booster style just usually increases the pressure of a hydrogen supply line rather than the time of 
operation. For example, it is good also as a simple configuration which equips a hydrogen supply line with a 
bulb and increases the pressure of the hydrogen of a hydrogen supply line to supply-pressure extent of the 
raw material to the chemical reaction section by actuation of this bulb. You may make it form the pump of 
the dedication for increasing the pressure of a hydrogen supply line. 
[0022] 

By this invention, during the halt control by hydrogen the mode in which it does not purge, since hydrogen 
can be stored in a hydrogen supply line, when there is an output request, a lot of hydrogen can be supplied 
promptly. 
[0023] * 

In the power-source system of this invention, 

It has a temperature attaching part for holding the temperature of said hydrogen separation section, 
When said halt control mode is said hydrogen mode in which it does not purge, as for said halt control 
section, it is desirable to control said temperature attaching part so that the temperature of said hydrogen 
separation section may be held. 
[0024] 

The combustor which burns a fuel, an electric heater, etc. can constitute a temperature attaching part. By this 
invention, the hydrogen embrittlement by the temperature fall of a hydrogen demarcation membrane can be 
prevented at the time of the halt control by hydrogen the mode in which it does not purge. 
[0025] 

In addition, it may be made for a temperature attaching part to operate to the halt control initiation and 
coincidence by hydrogen the mode in which it does not purge, and when the temperature of the hydrogen 
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separation section becomes below a predetermined value, you may make it operate. Moreover, it is good 
also as temperature at the time of the normal operation which supplies hydrogen, and retention temperature 
is extent which hydrogen embrittlement does not produce, and is good also as temperature usually lower 
than the time of operation. 
[0026] 

In the above-mentioned power-source system, 

When said halt control by said hydrogen mode in which it does not purge is continued beyond 
predetermined time, as for said halt control section, it is desirable to make it suspend actuation of said 
temperature attaching part. 
[0027] 

Carrying out long duration actuation of the temperature attaching part causes the energy loss of a power- 
source system. By this invention, the energy loss by operating a temperature attaching part for a long time 
can be controlled. 
[0028] 

In the power-source system of this invention, 

When said halt control mode is said hydrogen mode in which it does not purge, you may make it said halt 
control section drive said purge gas feed zone under the conditions on which the hydrogen of said hydrogen 
separation circles remains. 
[0029] 

The amount of survival of the hydrogen of hydrogen separation circles can be set as arbitration, for example, 
it is good also as a predetermined value and you may make it fluctuate this set point according to the 
temperature of a hydrogen demarcation membrane. Moreover, it can be set as arbitration, for example, the 
amount of supply of purge gas is also good also as fixed, and you may make it change the amount of supply 
according to the temperature change of a hydrogen demarcation membrane. 
[0030] 

By this invention, since the hydrogen of hydrogen separation circles can be decreased, the hydrogen 
embrittlement of a hydrogen demarcation membrane can be controlled. Moreover, since hydrogen remains 
in hydrogen separation circles while performing halt control by hydrogen the mode in which it does not 
purge, according to an output request, hydrogen can be promptly supplied to a fuel cell. This invention is 
effective with especially the configuration that is not equipped with tie temperature attaching part 
mentioned above. 
[0031] 

Although it is possible to take various modes, such as to control actuation of a purge gas feed zone based on 
the hydrogen concentration detected by this sensor as the motion control of said purge gas feed zone in case 
the halt control mode is hydrogen the mode in which it does not purge is equipped in addition with the 
sensor which detects hydrogen concentration for example, in the hydrogen separation section in the above- 
mentioned power-source system, 

Said halt control section can suspend actuation of said purge gas feed zone after predetermined time 
progress from drive initiation of said purge gas feed zone, when said halt control mode is said hydrogen 
mode in which it does not purge. 
[0032] 

Predetermined time can be set as arbitration, on condition that hydrogen remains in hydrogen separation 
circles. By carrying out like this, actuation of a purge gas feed zone is controllable by the simple 
configuration. 
[0033] 

In the power-source system of this invention, 

The reboot demand input section which inputs the reboot demand which should reboot said fuel gas 
generative system including the demand output to said fuel cell, 

Based on said demand output, it has the feeding control section which controls the amount of supply of said 
raw material to said chemical reaction section, 

Said feeding control section is, after said halt control by said hydrogen purge mode is started, and when said 
reboot demand is inputted into said reboot demand input section, it can supply said more [ usually ] raw 
materials than the time of operation to said chemical reaction section. 
[0034] 

At the time of the halt control by hydrogen purge mode, since the hydrogen of hydrogen separation circles is 
permuted by purge gas, hydrogen cannot be promptly supplied at the time of a reboot. In this invention, the 
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purge gas of hydrogen separation circles can be quickly permuted by hydrogen by supplying more raw 
materials in the chemical reaction section than usual in such a case. Consequently, hydrogen can be 
promptly supplied at the time of a reboot. 
[0035] 

In addition, the amount of supply of more [ usually ] raw materials than the time of operation may be 
constant value, and may be the value which usually applied or applied the predetermined value to the 
amount of supply at the time of operation. Moreover, the period which supplies more [ usually ] raw 
materials than the time of operation is good also as a predetermined period defined beforehand, for example, 
and good also as a period until the output of the power as a demand of a fuel cell is attained. 
[0036] 

In the above-mentioned power-source system, 

Said feeding control section can supply said more [ usually ] raw materials than the time of operation to said 
chemical reaction section, only when it is and said demand output is below a predetermined value, after said 
halt control by said hydrogen purge mode is started. 
[0037] 

If a lot of raw materials than the time of operation are usually supplied when a demand output is larger than 
a predetermined value, it may become oversupply and decline in the effectiveness of a power-source system 
may be caused on the contrary. Such fault is avoidable with this invention. 
[0038] 

It sets to the power-source system of this invention, and is a pan, 
Rechargeable battery, 

The power control section which controls the power from said rechargeable battery according to the idle 

state of said fuel cell, 

It is good as for a method of ********. 

[0039] 

The convenience of a power-source system can be raised by carrying out like this. 
[0040] 

In the above-mentioned power-source system, 

It has the demand output input section which inputs the demand output to this power-source system, 

When said demand output is below a predetermined value, 

Said power control section outputs power from said rechargeable battery, 

Said halt control section can perform said halt control in said hydrogen mode in which it does not purge. 
[0041] 

When a demand output is below a predetermined value, as for a fuel cell, generating efficiency may worsen. 
In this invention, under bad conditions, the generating efficiency of a fuel cell suspends the. output of the 
power from a fuel cell, performs halt control by hydrogen the mode in which it does not purge, and outputs 
power from a rechargeable battery. On the other hand, when a demand output becomes larger than a 
predetermined value, the halt control by hydrogen the mode in which it does not purge can be suspended, 
and power can be outputted from a fuel cell. By carrying out like this, a power-source system can be 
operated efficiently. 
[0042] 

Moreover, it sets to a power-source system equipped with the above-mentioned rechargeable battery, 

It has the remaining capacity detecting element which detects the remaining capacity of said rechargeable 

battery, 

When said remaining capacity is below a predetermined value, as for said halt control section, it is desirable 

that it is made to perform said halt control by said hydrogen purge mode. 

[0043] 

The power supplied to starting of a fuel gas generative system from a rechargeable battery may be used. By 
this invention, the remaining capacity of a rechargeable battery required for starting of a fuel gas generative 
system etc. can be secured, and a fuel gas generative system can be suspended. 
[0044] 

This invention can also be constituted as invention of a mobile, namely 
The mobile of this invention, 

It is the mobile which makes a motor a driving source, 

Let it be a summary to have one of the power-source systems mentioned above as a power source of said 
motor. 
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[0045] 

By carrying out like this, halt control by hydrogen the mode in which it does not purge can be performed at 
the time of a halt of the waiting for a signal and temporary fuel gas generative systems, such as downward 
slope transit. Consequently, when a mobile starts migration, a motor can be driven with the power which 
reboots a fuel gas generative system promptly and is supplied from a fuel cell. 
[0046] 

In the mobile of this invention, 

Said parameter includes the condition of the start switch of said motor, 

Said halt control section can perform said halt control in said hydrogen purge mode, when said start switch 

is an OFF state. 

[0047] 

When the start switch of a motor is an OFF state, possibility that a fuel gas generative system will be 
suspended for a long time is high. In this invention, the halt control mode can be switched based on the 
condition of the start switch of a motor. 
[0048] 

Moreover, it sets to the mobile of this invention, 

The actuation status input section which inputs the actuation condition of the control unit for moving said 
mobile, 

The reboot control section which reboots said fuel gas generative system when said halt control mode is said 
hydrogen purge mode and said actuation condition is in the condition to which said mobile is moved, 
It is good as for a method of ******** 
[0049] 

Here, as "a control unit for moving a mobile", when a mobile is an electric vehicle, a shift lever, a foot 
brake, etc. are mentioned, for example. Even if it is [ halt ] under control by hydrogen purge mode, 
possibility that a fuel gas generative system will be immediately rebooted for a shift position for example, at 
the times other than "N (neutral range)" and "P (parking range)" is high. Moreover, it is also the same as 
when a foot brake is an OFF state. 
[0050] 

By this invention, a fuel gas generative system can be rebooted during the halt control by hydrogen purge 
mode based on the actuation condition of a control unit, without waiting for the output request to a ftiel cell. 
[0051] 

Moreover, it sets to the mobile of this invention, 

The passing speed detecting element which detects the passing speed of said mobile, 

The reboot control section which said halt control mode is said hydrogen purge mode, and reboots said fuel 
gas generative system when said passing speed exceeds a predetermined value, 
It is good as for a method of ********. 
[0052] 

This invention is applied to the mobile in which the power-source system equipped with a fuel cell and a 
rechargeable battery was carried. As explained previously, when the demand output to a fuel cell is below a 
predetermined value, generating efficiency may worsen. When a mobile moves at the usual flat path, since a 
demand output and passing speed have close relation, when passing speed is below a predetermined value, 
the generating efficiency of a fuel cell may worsen. In this invention, when passing speed is below a 
predetermined value, with the power supplied from a rechargeable battery, a motor is driven and a fuel gas 
generative system performs halt control. And when passing speed exceeds a predetermined value, a fuel gas 
generative system is rebooted and a motor is driven with the power supplied from a fuel cell. A mobile with 
sufficient energy efficiency can be constituted by carrying out like this. 
[0053] 

In a mobile equipped with the above-mentioned reboot control section, 

It has the temperature detecting element which detects the temperature of the predetermined part in said fuel 
gas generative system, 

Said halt control mode is said hydrogen purge mode, and said halt control section can warm up said fuel gas 
generative system, when it is below the lower limit to which said temperature was set beforehand and said 
reboot demand is inputted into said reboot demand input section. 
[0054] 

A fuel gas generative system is operated under comparatively hot conditions. The above "a lower limit" is 
the lower limit to which a fuel gas generative system can generate hydrogen. In this invention, since 
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hydrogen cannot be generated even if it supplies a raw material when the temperature of a predetermined 
part is below a lower limit, a fuel gas generative system is warmed up, without performing reboot control 
explained previously, even if there is a demand of a reboot. By carrying out like this, a power-source system 
can be operated appropriately. 
[0055] 

This invention can also be constituted as invention of the control approach of a power-source system besides 
the configuration as an above-mentioned power-source system and an above-mentioned mobile, and a 
mobile. Moreover, it can also constitute as invention of a fuel gas generative system and its control 
approach. In addition, in each mode, it is possible to apply the various additional elements shown 
previously. 
[0056] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained in order of the following based on an 
example. 

A. System configuration : 
Configuration of an Al . electric vehicle : 
Configuration of an A2. power-source system : 
Configuration of A3, fuel cell system : 

B. Operation-control processing : 

Outline of B 1 . operation-control processing : 
B-2. control decision processing : 
B3. pause processing : 
B4. halt processing : 
B5. reboot processing : 

C. The 2nd example : 

D. Modification : 
[0057] 

A. System configuration : 
Configuration of an Al. electric vehicle : 

Drawing 1 is the explanatory view showing the outline configuration of the electric vehicle 1 000 as one 
example of this invention. This electric vehicle 1000 is equipped with the power-source system 100 and the 
motor 60. A motor 60 is driven with the power supplied from the power-source system 1 00. The power of a 
motor 60 is transmitted to Wheels 75L and 75R through an output shaft 65 and a driving shaft 70. The speed 
sensor 80 is installed in the driving shaft 70. In addition, although the motor of various types is applicable to 
a motor 60, a three phase synchronous motor shall be applied in this example. 
[0058] 

Configuration of an A2. power- source system : 

The power-source system 100 is equipped with the fuel cell system 10, the rechargeable battery 20, DC to 

DC converter 30, the inverter 40, and the control unit 50. 

[0059] 

The rechargeable battery 20 is connected to the fuel cell of the fuel cell system 10, and juxtaposition through 
DC to DC converter 30. As a rechargeable battery, a lead accumulator, a nickel cadmium battery, a nickel- 
hydrogen battery, and various rechargeable batteries, such as a lithium secondary battery, are applicable. 
This rechargeable battery 20 supplies the power for driving each part in the fuel cell system 10 at the time of 
starting of the fuel cell system 10, or when the power supplies of the fuel cell system 10 run short, it 
supplies the power compensated with that insufficiency. Moreover, the remaining capacity sensor 22 for 
detecting the remaining capacity (SOC) of a rechargeable battery is formed in the rechargeable battery 20. A 
rechargeable battery 20 is suitably charged by the fuel cell and the regenerative brake based on this 
remaining capacity SOC. 
[0060] 

DC to DC converter 30 adjusts the output voltage supplied from a fuel cell or a rechargeable battery 20. An 
inverter 40 changes into the three-phase alternating current the power supplied from a fuel cell or a 
rechargeable battery, and supplies it to a motor 60. 
[0061] 

The control unit 50 is constituted as a microcomputer equipped with CPU, ROM, RAM, a timer, etc. 
Various signals are inputted into a control unit 50, and the operation control mentioned later is performed 
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based on this input signal. Temperature, a pressure, etc. of each part in the remaining capacity SOC of the 
rechargeable battery from the remaining capacity sensor 22 which expresses the vehicle speed from the 
speed sensor 80 showing the operational status of an electric vehicle, the on-off signal of the start switch of 
a motor 60, a shift position, the on-off signal of a foot brake, accelerator opening, etc. and the operational 
status of a power-source system as an input signal, and the fiiel cell system 10 are contained. As an output 
signal, the control signal for controlling actuation of each part in the fuel cell system 10, DC to DC 
converter 30, an inverter 40, etc. is included. 
[0062] 

Configuration of A3, fuel cell system : 

Drawing 2 is the explanatory view showing the outline configuration of the fuel cell system 10 as the 1st 
example, the hydrogen from the predetermined raw material with which this fuel cell system 1 0 contains 
hydrogen ~ it consists of fuel cells 1 8 which acquire electromotive force according to the electrochemical 
reaction using the fuel gas generative system which generates rich fuel gas, the hydrogen in fuel gas, and the 
oxygen in air. 
[0063] 

The fuel gas generative system is equipped with the reforming section 1 1 and the hydrogen separation 
section 13. It is in the condition that the raw material passed the evaporator which is not illustrated and was 
evaporated with water, or the reforming section 1 1 is supplied by spraying directly. The bulb VI is formed 
in the passage of this material gas. Hydrocarbon compounds, such as a gasoline, and alcohol, such as a 
methanol, the ether, an aldehyde, are used for a raw material. The reforming section 1 1 generates the mixed 
gas containing hydrogen by the reforming reaction. The reforming section 1 1 is equivalent to the chemical 
reaction section of this invention. 
[0064] 

According to the class of material gas, the reforming catalyst for promoting a reforming reaction is 
supported by the reforming section 11. And the temperature sensor 12 for detecting the temperature of a 
reforming catalyst is formed in the reforming section 1 1 . 
[0065] 

The hydrogen separation section 13 is equipped with the hydrogen demarcation membrane 14, and separates 
hydrogen from the mixed gas generated in the reforming section 1 1 . The hydrogen separated by the 
hydrogen separation section 13 is supplied to the anode of a fuel cell 1 8. The bulb V4 is formed in the 
passage (hydrogen supply line) of this hydrogen. Moreover, the pressure sensor 17 is formed in the upstream 
of a bulb V4. In the combustion section 19, the non-penetrated gas whose hydrogen demarcation membrane 
14 is not penetrated bums, and is exhausted. The bulb V3 is formed in the passage of non-penetrated gas. 
The hydrogen separation section 13 is equipped with the temperature sensor 15 for detecting the temperature 
of the hydrogen demarcation membrane 14, and the electric heater 16 for heating the hydrogen demarcation 
membrane 14 at the time of the pause processing mentioned later. You may make it have a combustor 
instead of an electric heater 1 6. 
[0066] 

A fuel cell 18 generates electricity according to the electrochemical reaction of the hydrogen supplied to the 
anode, and the oxygen in the air supplied to the cathode. As a fuel cell 1 8, although the fiiel cell of various 
types, such as a phosphoric-acid mold and a melting carbonate mold, is applicable, by this example, it shall 
be comparatively small and the fuel cell of the solid-state macromolecule membrane type which is excellent 
in generating efficiency shall be applied. In the combustion section 1 9, the hydrogen which remains in the 
anode off-gas discharged from the anode of a fuel cell 1 8 burns, and is exhausted. The bulb V5 is formed in 
the passage of anode off-gas. 
[0067] 

The fuel cell system 10 of this example is equipped with the purge gas feed zone which supplies the purge 
gas for removing the hydrogen in the hydrogen separation section 13 at the time of the halt processing 
mentioned later (illustration abbreviation). The purge gas feed zone is prepared in the upstream of the 
reforming section 1 1 , and can also remove the unmodified gas which remains in the reforming section 1 1 at 
the time of halt control. In this example, air shall be used as purge gas. As purge gas, it is good also as a 
thing using other inert gas. The bulb V2 is formed in the passage of this purge gas. 
[0068] 

B. Operation-control processing : 

Outline of Bl. operation-control processing : 

Processing of an operation control is switched based on the various parameters which explained the power- 
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source system 100 of this example previously. In this example, "usually processing" with "pause 
processing", and "halt processing" and "reboot processing" is prepared as operation-control processing. 
[0069] 

Pause processing is halt control processing performed when suspending a fuel gas generative system 
temporarily. This pause processing is equivalent to the halt control processing by hydrogen the mode in 
which it does not purge of this invention. 
[0070] 

Halt processing is halt control processing performed when carrying out a long duration halt of the fuel gas 
generative system. This halt processing is equivalent to the halt control by the hydrogen purge mode of this 
invention. 
[0071] 

Reboot processing is processing performed when rebooting a fuel gas generative system. Usually, 
processing is processing performed at the time of the usual operations other than pause processing, halt 
processing, and reboot processing. 
[0072] 

Drawing 3 is the explanatory view showing the switching condition of the bulb at the time of each 
processing of the fuel cell system 1 0. At the time of pause processing, bulbs V2-V5 are "close", and a bulb 
VI is switched to "close" from "open" based on the output of a pressure sensor 17. At the time of halt 
processing, a bulb VI is "close", and bulbs V2-V5 are "open." Usually, at the time of processing, bulbs VI, 
V3-V5 are "open", and a bulb V2 is "close." The switching condition of the bulb at the time of reboot 
processing is usually the same as the time of processing. About the detail of each processing, it mentions 
later. 
[0073] 

Drawing 4 is a flow chart which shows the flow of operation-control processing of the power-source system 
100. It is the processing which CPU of a control unit 50 performs. First, CPU acquires the various 
parameters explained previously and performs control decision processing (step SI 00). In this control 
decision processing, turning on and off of a reboot processing flag, a pause processing flag, and a halt 
processing flag is set up based on various parameters. About the detail of control decision processing, it 
mentions later. 
[0074] 

Next, it judges whether a reboot processing flag is ON (step S200). Reboot processing will be performed if a 
reboot processing flag is ON (step S700). If the reboot processing flag is off, it will judge whether a pause 
processing flag is ON (step S300). Pause processing will be performed if a pause processing flag is ON (step 
S500). If the pause processing flag is off, it will judge whether a halt processing flag is ON (step S400). Halt 
processing will be performed if a halt processing flag is ON (step S600). The usual processing will be 
performed if the halt processing flag is off (step S800). 
[0075] 

B-2. control decision processing : 

Drawing 5 is a flow chart which shows the flow of the control decision processing in step SI 00 of drawing 
4 . It is the processing which CPU of a control unit 50 performs. As for CPU, the start switch of a motor 60 
judges first whether it is ON (step SI 05). It is because possibility that a long duration halt of the fuel gas 
generative system will be carried out is high if the start switch is off. If the start switch of a motor 60 is off, 
a pause processing flag is made off, and a halt processing flag will be set to ON (step SI 65), and will carry 
out a return. At this time, the reboot processing flag is off. 
[0076] 

In step SI 05, if the start switch of a motor 60 is ON, it will judge whether a shift position is "P" or "N" (step 
SI 10). It is because possibility of the output being demanded or being required immediately is high if a shift 
position is except "P" or "N." 
[0077] 

In step SI 10, if a shift position is not "P" or "N", it will judge whether the vehicle speed is below SPD_ref 
(step SI 15). When the vehicle speed is below SPD_ref, it is because the generating efficiency of a fuel cell 
1 8 may worsen. Vehicle speed SPDref can be set as arbitration. 
[0078] 

In step SI 15, if the vehicle speed is larger than SPDjref, it will judge whether accelerator opening is below 
ACC_ref (step SI 20). It is because a demand output is low when accelerator opening is below ACC_ref, so 
the generating efficiency of a fuel cell 1 8 is bad. Accelerator opening ACC ref can be set as arbitration. 
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[0079] 

In step SI 20, if accelerator opening is larger than ACC_ref, a foot brake will judge whether it is ON (step 
SI 25). When a foot brake is ON, it is because the possibility that an output request is low is high. 
[0080] 

In step SI 25, if the foot brake is off, it will judge whether the output request to the power-source system 100 

is below P_ref (step SS 130). 

[0081] 

In step SI 30, if an output request is larger than P_ref, it will judge whether a pause processing flag is ON 
(step SI 35). If a pause processing flag is ON, the return of the reboot processing flag will be carried out and 
(step SI 45) carried out to ON. At this time, the halt processing flag is off. 
[0082] 

In step SI 35, if the pause processing flag is off, it will judge whether a halt processing flag is ON (step 
SI 40). If a halt processing flag is ON, the return of the reboot processing flag will be carried out and (step 
S145) carried out to ON. 
[0083] 

In step SI 40, if the halt processing flag is off, a return will be carried out as it is. At this time, the reboot 

processing flag is off. 

[0084] 

In steps SI 10-S130, when one of conditions is fulfilled, it judges whether the remaining capacity SOC of a 
rechargeable battery 20 is below SOC_ref (step SI 50). If the remaining capacity SOC of a rechargeable 
battery 20 is larger than SOC_ref, it will judge whether the temperature of the reforming catalyst of the 
reforming section 1 1 is more than TMP_ref (step SI 55). 
[0085] 

In step SI 55, with [ the temperature of a reforming catalyst ] TMP ref [ more than ], a halt processing flag 
is made off, and a pause processing flag is set to ON (step SI 60), and carries out a return. At this time, the 
reboot processing flag is off. 
[0086] 

In step SI 50, when the remaining capacity SOC of a rechargeable battery 20 is below SOCref, or when the 
temperature of a reforming catalyst is under TMP_ref in step SI 55, a pause processing flag is made off, and 
a halt processing flag is set to ON (step SI 65), and carries out a return. 
[0087] 

By the above control decision processing, turning on and off of a reboot processing flag, a pause processing 

flag, and a halt processing flag is set up. 

[0088] 

In addition, when a pause processing flag and a halt processing flag are ON, pause processing and halt 
processing are performed and the fuel cell system 10 does not perform supply of power. Therefore, a control 
unit 50 controls the power-source system 100 to output the power demanded in the meantime from a 
rechargeable battery 20. 
[0089] 

B3. pause processing : 

Drawing 6 is a flow chart which shows the flow of the pause processing in step S500 of drawing 4 . When a 
reboot processing flag is off and a pause processing flag is ON, it is the processing which CPU of a control 
unit 50 performs. First, it switches to the condition at the time of the pause processing which showed the 
switching condition of bulbs V1-V5 to drawing 3 (step S510). The first stage at the time of pause 
processing, a bulb VI is "open." Therefore, the mixed gas generated in the reforming section 1 1 continues 
being supplied to the hydrogen separation section 13. 
[0090] 

Next, the temperature of the hydrogen demarcation membrane 14 is held, operating an electric heater 16 
(step S520), and referring to the output of a temperature sensor 15. At this example, an electric heater 16 
shall hold the temperature of the hydrogen demarcation membrane 14 at the temperature at the time of 
normal operation. Retention temperature is extent which the hydrogen embrittlement of the hydrogen 
demarcation membrane 14 does not produce, and is good also as temperature usually lower than the time of 
operation. Moreover, in this example, although an electric heater 1 6 shall be operated immediately after a 
switch of a bulb, when the temperature of the hydrogen demarcation membrane 14 becomes below a 
predetermined value, it is good also as what is operated. Thus, the hydrogen embrittlement of the hydrogen 
demarcation membrane 14 can be prevented by holding the temperature of the hydrogen demarcation 
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membrane 14 during pause processing. 
[0091] 

If the mixed gas generated in the reforming section 1 1 continues being supplied to the hydrogen separation 
section 13 and the output Pr of a pressure sensor 17 increases more than Pr_ref (step S530), a bulb VI will 
be made "close." Since hydrogen can be stored in a hydrogen supply line by carrying out like this, when a 
larger output request than a predetermined value is in the power- source system 100, a lot of hydrogen can be 
supplied promptly. 
[0092] 

If the condition of having operated the electric heater 16 is continued more than time amount Tr_ref, an 
electric heater 16 will be made off (step S560), and halt processing will be performed (step S600). Time 
amount Tr_ref can be set as arbitration. By carrying out like this, the energy loss of the power-source system 
100 by actuation of an electric heater 16 can be controlled. 
[0093] 

B4. halt processing : 

Drawing 7 is a flow chart which shows the flow of the halt processing in step S600 of drawing 4 . When a 
reboot processing flag is off and a halt processing flag is ON, it is the processing which CPU of a control 
unit 50 performs. First, it switches to the condition at the time of the halt processing which showed the 
switching condition of bulbs V1-V5 to drawing 3 (step S610), and the unmodified gas in the reforming 
section 1 1 and the hydrogen in the hydrogen separation section 13 are permuted by air (step S620). 
[0094] 

And if it passes more than time amount Tsjref since permutation initiation (step S630), halt processing will 
be ended by making all bulbs "close." As for time amount Ts_ref, the value by which the hydrogen in the 
hydrogen separation section 13 is fully permuted is set up. 
[0095] 

B5. reboot processing : 

Drawing 8 is a flow chart which shows the flow of the reboot processing in step S700 of drawing 4 . It is the 
processing which CPU of a control unit 50 performs. This processing is not concerned during pause 
processing or halt processing, but is performed at any time. First, it judges whether a reboot processing flag 
is ON (step S710). If the reboot processing flag is off, a return will be carried out as it is. 
[0096] 

In step S71 0, if a reboot processing flag is ON, it will judge whether a halt processing flag is ON (step 
S720). If the halt processing flag is off (a pause processing flag is ON at this time.), it will be reboot 
processing out of pause processing, and feeding processing will usually be performed (step S730). Usually, 
feeding processing is feeding processing at the time of usual operation based on an output request. Usually, 
in feeding processing, it switches to the condition at the time of usual operation which showed the switching 
condition of bulbs VI -V5 to drawing 3 , and an electric heater 16 is set to OFF. Moreover, a pause 
processing flag and a reboot processing flag are reset off. Since hydrogen is stored in the hydrogen supply 
line during pause processing, the usual feeding is possible even if it is at the reboot time. 
[0097] 

In step S720, if a halt processing flag is ON, it will judge whether it is reboot processing out of halt 
processing, and the temperature of the reforming catalyst of the reforming section 1 1 is below TMPrst_ref 
(step S740). Temperature TMPrst ref is the lower limit to which the reforming section 1 1 can generate 
mixed gas, and with [ the temperature of a reforming catalyst ] TMPrs t_ref [ below ], the reforming section 
1 1 can hardly generate mixed gas. Therefore, with [ the temperature of a reforming catalyst ] TMPrst_ref 
[ below ], warm-up processing of each part in the flxel cell system 10 is performed (step S760). At this time, 
a halt processing flag and a reboot processing flag are reset off. 
[0098] 

In step S740, if the temperature of a reforming catalyst is larger than TMPrst_ref, although it is not as a 
demand, since the reforming section 1 1 can generate mixed gas, it will perform pre-heating promotion 
feeding processing (step S750). At this time, a halt processing flag and a reboot processing flag are reset off. 
Warming-up promotion feeding processing is processing which supplies more [ usually ] raw materials than 
the time of operation, when a demand output is below the predetermined value Ps. As explained previously, 
since the hydrogen of the hydrogen separation section 13 is permuted by air, during pause processing, 
hydrogen cannot be promptly supplied at the time of a reboot. By warming-up promotion feeding 
processing, since the air of the hydrogen separation section 13 can be quickly permuted by hydrogen, a fuel 
gas generative system becomes possible [ supplying hydrogen to a fuel cell 18 promptly ]. 
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[0099] 

Drawing 9 is the explanatory view showing the relation between the demand output at the time of warming- 
up promotion feeding processing, and the amount of feeding. The continuous line in drawing shows the 
relation between the demand output at the time of warming-up promotion feeding processing, and the 
amount of feeding. The alternate long and short dash line usually shows the relation between the demand 
output at the time of feeding processing, and the amount of feeding. In this example, as shown in drawing 9 
(a), when a demand output is below Ps, the raw material of more [ usually ] constant rates than the time of 
operation shall be supplied. As shown in drawing 9 (b), it is not necessary to make the amount of feeding in 
case a demand output is below Ps into a constant rate. Moreover, it is good also as a value which usually 
applied the predetermined value to the amount of supply at the time of operation for the amount of feeding 
at the time of warming-up promotion feeding processing, or was applied. In addition, only when a demand 
output was below Ps, more [ usually ] raw materials than the time of operation were supplied for avoiding 
decline in the effectiveness depended superfluously [ supply of a raw material ], when a demand output was 
larger than Ps. 
[0100] 

In addition, in this example, in warming-up promotion feeding processing, although the period which 
usually supplies many raw materials rather than the time of operation was made into the period until the 
output of the power as a demand of a fuel cell 18 is attained, it is good also as a predetermined period 
defined beforehand. 
[0101] 

Since the electric vehicle 1 000 of this example explained above is equipped with the power-source system 
100, it can switch and use pause processing and halt processing properly at the time of halt control of a fuel 
gas generative system. And since a fuel gas generative system does not remove the hydrogen in the 
hydrogen separation section 13 while performing pause processing, it can supply hydrogen to a fuel cell 18 
promptly according to an output request. Therefore, shortening of the reboot time amount of a fuel gas 
generative system and reduction of an energy loss can be aimed at. 
[0102] 

Moreover, since the power-source system 100 can use the fuel cell system 10 and a rechargeable battery 20 
properly based on various parameters, under the conditions that the generating efficiency of a fuel cell 1 8 is 
bad, in the fuel cell system 1 0, it can perform pause processing and can output power from a rechargeable 
battery 20. Therefore, the power-source system 100 can be operated efficiently. 
[0103] 

C. The 2nd example : 

Although the fuel cell system 10 of the 1st example was equipped with the electric heater 16 for heating the 
hydrogen demarcation membrane 14 at the time of pause processing, it is not equipped with this in the 2nd 
example. Other configurations are the same as the 1st example. Moreover, the flow of operation-control 
processing is the same as the 1 st example. However, the control approaches at the time of pause processing 
differ. Here, the pause processing in the 2nd example is explained. 
[0104] 

Drawing 10 is a flow chart which shows the flow of the pause processing in the 2nd example. First, it 
switches to the condition of the "condition A" which showed the switching condition of bulbs VI -V5 in 
drawing 1 1 (step S510a), and the unmodified gas in the reforming section 1 1 and the hydrogen in the 
hydrogen separation section 13 are purged. The amount of supply of the purge gas at this time presupposed 
that it is fixed. And if the time amount Tr from pause processing initiation passes two or more Trjref (step 
S520a), it will switch to the condition of the "condition B" which showed the switching condition of bulbs 
VI -V5 in drawing 1 1 (step S530a). Time amount Tr_ref2 is set up on the conditions on which the hydrogen 
in the hydrogen separation section 13 remains. Where the hydrogen which remains in the hydrogen 
separation section 1 3 is held, halt processing will be performed if time amount Tr passes more than Tr_ref 
(step S540a) (step S600). Time amount Tr_ref is set up in consideration of the temperature fall of the 
hydrogen demarcation membrane 14 on the conditions which hydrogen embrittlement does not produce. 
[0105] 

Since according to the 2nd example explained above the hydrogen in the hydrogen separation section 1 3 can 
be decreased while performing pause processing, the hydrogen embrittlement of the hydrogen demarcation 
membrane 14 can be controlled. Moreover, since hydrogen remains in the hydrogen separation section 13 
while performing pause processing, according to an output request, hydrogen can be promptly supplied to a 
fuel cell 18. 
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[0106] 

D. Modification : 

As mentioned above, although the gestalt of some operations of this invention was explained, operation in 
the mode which becomes various within limits which are not limited to the gestalt of such operation at all, 
and do not deviate from the summary is possible for this invention. For example, the following 
modifications are possible. 
[0107] 

Dl. modification 1 : 

In the above-mentioned example, in the control decision processing shown in drawing 5 , although each flag 
was set up according to various conditions, these conditions and the combination of those can be set as 
arbitration. 
[0108] 

D2. modification 2 : 

Although it judged whether pause processing should be performed at the time of halt control initiation of a 
fuel gas generative system, or halt processing should have been performed in the above-mentioned example, 
it is not necessary to judge. First, pause processing is performed and you may make it switch to halt 
processing after that based on various parameters. 
[0109] 

D3. modification 3 : 

In the 2nd example of the above, in step S520a at the time of the pause processing shown in drawing 10 , 
although a bulb shall be switched by time amount Tr, it is not restricted to this. For example, as the 
hydrogen separation section 13 is equipped with the sensor which detects hydrogen concentration, based on 
the hydrogen concentration detected by this sensor, it may be made to switch a bulb. 
[0110] 

Moreover, although [ the amount of supply of the purge gas at the time of pause processing ] it is fixed, you 
may make it change it according to the temperature change of the hydrogen demarcation membrane 14, for 
example. 
[0111] 

D4. modification 4 : 

In the 2nd example of the above, in step S540a at the time of the pause processing shown in drawing 10 , 
although it shall switch to halt processing by time amount Tr, it is not restricted to this. For example, when 
the temperature of the hydrogen demarcation membrane 14 becomes below a predetermined value, you may 
make it switch. 
[0112] 

D5. modification 5 : 

It is good also as a configuration which is not equipped with this in the above-mentioned example although 

the power-source system 100 is equipped with the rechargeable battery 20. 

[0113] 

D6. modification 6 : 

Although illustrated in the above-mentioned example about the case where the power-source system 100 of 
this invention is applied to an electric vehicle 1000, you may apply to other mobiles. 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the outline configuration of the electric vehicle 1000 as one 
example of this invention. 

[Drawing 2] It is the explanatory view showing the outline configuration of the fuel cell system 10. 
[Drawin g 3] It is the explanatory view showing the switching condition of the bulb of the fuel cell system 
10. 

[Drawing 4 ] It is the flow chart which shows the flow of operation-control processing of the power-source 
system 100. 

[Drawing 5] It is the flow chart which shows the flow of control decision processing. 
[Drawing 6] It is the flow chart which shows the flow of pause processing. 
[Drawing 7] It is the flow chart which shows the flow of halt processing. 
[Drawing 8] It is the flow chart which shows the flow of reboot processing. 

[Drawing 9] It is the explanatory view showing the relation between the demand output at the time of 
warming-up promotion feeding processing, and the amount of feeding. 

fDrawing 10] It is the flow chart which shows the flow of the pause processing in the 2nd example. 
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[Drawing 1 1 1 It is the explanatory view showing the switching condition of the bulb of the fuel cell system 
10 in pause processing of the 2nd example. 
[Description of Notations] 
1 000 - Electric vehicle 
1 00 — Power-source system 

10 — Fuel cell system 

1 1 — Reforming section 

1 2 — Temperature sensor 

1 3 — Hydrogen separation section 

14 — Hydrogen demarcation membrane 

1 5 — Temperature sensor 

1 6 — Electric heater 

17 — Pressure sensor 
18- Fuel cell 

1 9 — Combustion section 

20 — Rechargeable battery 

22 « Remaining capacity sensor 

30 - DC to DC converter 

40 — Inverter 

50 — Control unit 

60 - Motor 

65 Output shaft 

70 - Driving shaft 

75L, 75R - Wheel 

80 — Speed sensor 

SOC — Remaining capacity 

Vl-V5--Bulb 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 7 ] 
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[Drawing 9] 

(a) 



(b) 




[Drawing 10] 
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a i . mfs.smm<omf$. : 

m 1 li. *^B^O-HSS<5!li:LTO«miI6* 1 0 0 OOlRii£t^tttilSBT»i. 
LOltlltl OOOH, IS^Xf Al OOt, 6 Ot^I^n^, * — * 

6 0 li, lI->Xf A 1 0 0*^i|&Stl51*l:J:oTliit5. 2 6 0 O ft * « 
, JB»*fc7 0*fl-LT* 117 5L, 7 5 RlCfil^nSo 18 El $4 7 0 fc & 

, inrv^8 0i'8ssnt^?, * — ? 6 otca^ m 4 <d z y cr> — $t*m 

ffl Rf «T» * * , # * SS « T? 14 » = ffiHJB^-**fflfli-rSt>©fcLfco 
[ 0 0 5 8 ] 

A 2. Mi/XfiOijS : 

HJ'XfAi ooii, USSiilvxf Ai oi:, z*liiS2 ot, DC/DCn>/s — 
#3 0t, •0^-^401;, lWtar.;>5 Ot*iAT^5, 
[ 0 0 5 9 ] 

— $112 Ott, DC/DCnyM-?30^/rU> lSI»->Xri 1 0 f)88«)l! 
^ v - y /V - * * M «l ^ > 'Jf^AZ^tjfiftHt^OZ^fililffltSCitfTf 

£ 5 „ cor5»!tifi2 0ii, Ifita->xfAi ooftliRe, jMHit&fx^Aiort 

Ol§SI (SOC) *ttat5ft»oa#Si-b>t2 20<R»5nT^S. 

2 0B, c <Dmi? mm. s o c izm-3^r, mnmm^, ®±? u-*ic * ^ r, 

[ 0 0 6 0 ] 

Dc/Dcn>/^-^3 o & . ^s^«?4fi ^zz^mja 2 o a* s s t\ s m m e * m £ -r 
s 0 ^y/^-^4o«, «s*?a j ?z:$«Mii35»^6«#e*n**** = ffiSE»fc«»L, t 

[ 0 0 6 1 ] 

Mia-y h 5 Oil, CPU, ROM, RAM, ^^vftif^I^Sv-firnnyiia- 

7 h 7" U-*<D* y • * T^-fe^HUfSi&if- 5 ^ *S $/ X r- A <Z> 3HE« » * 3i * 
3S#£*-fe>"9-2 2frf,OZS:l«©S#§iSOC > ifilifiJ/Xf Al 0 ft © £• 9$ © 
Ig^ffASiJA'tSnS. Ui^i^tLTli, IBfitifif^fAlOftO***, DC 

S 0 

[ 0 0 6 2 ] 

A3. «8«?fls/X-f- A<D#tj5g : 

02 it. m i ^mm t lt <Dmmnm~> i± i o (Dmmm^.^^tmmmv$> ^> a c <o 

[ 0 0 6 3 ] 
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ti, am#* k k 1 H^u*v»ai58»«iiiauTft{t«nfc«»-e, &sw±. its 

So m ft tc it , Jyyy*, ^/-;H«D7;1'3-;K x - r- ;l/ „ 7/Vfl: Ff ©Kft 
**{b#tt#JI v&ft S. i&JtfiB 1 1 ti> *HEJ&fc £ 0 , * * * * tr S £• # x * £ rii f 
S 0 l fix *58Uli<Dfb¥Ef&«fcffiS'r*. 

[ 0 0 6 4 ] 

aft m 1 ljctt, urn** x©«s&cjs; tt, 5fcKs*s*<EJi-r*fc«>oaKtt«t3^fflif * 

nrv^So ?Lt« ftggp 1 1 k a, SSilcigS^^fflt^ftfcoigStyif 1 2 

SltPitlt^S. 10 
[ 0 0 6 5 ] 

* * «• li # 1 3 it. *mftmm 1 4 * fit * t & % si sc 1 1 T*4ijnti^f x^p, 

* Sit # 81 T S 0 zk ig # gt g|$ 1 3 K «fc o T # 81 £ ft fc 7k Si ti , tt ft tt ffil 1 8 © 7 J - K K 

ftft'sns. c © zk * © «[ » (#jK#*ft5 w fct±, ^;P7v4ffiit5nti^. * 

fc, /*/t/7 V 4 <D±ffi.WlC It, 1 7*RIJ6nTt^, TkS&ltll 1 4?r*S 

mss i 9 igsns. *i8»#x©aEB£ /s;i/7 

v 3 «<"«w- e ft t ^ s „ i 3B, * ifi# is m i 4 (oM&z&tii-r zrctbomm 

■fe 1 5 J f>, *at«#±jBllUK, 7j<|g^gi^l 4£ilPl&-fSfci6©mMt-# 1 6 
%«*.TV*. lit-? 1 6Oftb0t, mm&*ffix. 5 <t 5 t L T. ti i l\ 
[ 0 0 6 6 ] 20 

ttttttffi! l 8 r 7- F.fc«»*nfe#jlsfc, *y- K tite^ac* ©»* i: © 

5 EttiStf? JKl!©tttttt%!$3Bft -T S fe © i: L ft. Mftntik 1 8 07/- K*»6»tB« 

n5 7/ -K^77?x^icsst5**ti, i 9 t'.ii £ ft , it^nso 77- 

K * 7 # X © ?7!E % &c a ^ /V 7 V 5 # it e. ft T V> S o 
[ 0 0 6 7 ] 

**ssffij©jBm*i , fcv'X7 i Ai oa, ftSB-raf^jtBisise, **»«ap i 3^©?^^^ 

*7:tfX efcHSP 1 1 ©±«EffiJfcKW- ^ftt* 9 , ± 3PJ 8P B# &c , efeSSBl 1 F*3 tc 30 

fflV^fe©ttfto /^v'fXtLT^ ffi©^}S14^7X^:ffll/^S ! E>©i:LTfe<J:^o C © 
*—i?13 XCDWiS&lClt. 7S A> 7 V EtfRlt5nTV>S. 
[ 0 0 6 8 ] 

b . mmmmmm : 

b i . mmmmmm<omw : 

*^!M©lI->XfA 1 0 0t±, fttRll!Lft*i/<7^-*lLitJV'T, SfefJffll© 
[ 0 0 6 9 ] 40 
[ 0 0 7 0 ] 

©{fit Ma, — - Ktc£*ff±fwwK:ffli!S"r;5„ 

[ 0 0 7 1 ] 
[ 0 0 7 2 ] 

8 3li, ^SIJSi'XfA 1 0O#ffl3HI«O/^;l/7©BBH«MS*^-rWWia-pfe*. it 50 
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fia a b$ tc « , /^;i/y.v2~v5tt r rh j -z? & k> > /<;v^via. be * -t > * 1 7 o a * ft 
l-^^t, rijgj fr£> r rb j ksj 9 ^5. f> itfflsiifK: «s /wi7v 1 ti raj u 

6 t> , A;i/7V2~V5« r n j t* & § o ii « 5a s n k. it , ;wv7vk v 3 ~ v 5 it r 

b$£|si c-e&5o &mm<Dmmic-o^T it, tats, 

[ 0 0 7 3 ] 

0 4 ti . tg->XfA 1 0 0<Olt5«iMI©«tn%^t7n-f t - hffeSo w » 3. 
>y h 5 0 tD C P U tfUff f 5 5 . S t\ CPU«, jt£«I Lft*1^5 ^~ 

l, w»«»fffla*ff5 (x^-y^sioo) o n (Dmm^mmmr-it, &m>* 
7*-$icm-3^r, nBm^my ? 7 , ttt5si77^, &±t&M7 ? ?<d*^ ■ *7 10 

[ 0 0 7 4 ] 

HiB»ffla75y^*>-e**^g3^*jpj»f-r* (xx-y:/s2oo) . Wjgi&$a 

i77^tf*VT*i&ntt Sgiffii^ifit 5 (X-^>y7 B S 7 0 0) 0 « £3 IS #1 31 !7 ^ 

7 ft* 7 7? 3b tilt , W±mm7 =7 if ft* > T* & S*5fr*fllt 5 (7f'y7S3O0) 

o *±«ia75^^*>-p**ifcr, #±*iJi*3fcfT-r* (xx>y:/s5oo) „ ttibaag 

o) o ffijBi^^yff^yTffenif, f?±mm*mfi-? z (x^-y^seoo) . # it 
m'? ? 7 ft* 7 T*&nif. mn<oi&m&nffr& (x-r >y 7ssoo) . 

[ 0 0 7 5 ] 20 

B 2 . M fll *J Br & 9 : 

^ 5 t£ , S4©Xf y7"S 1 0 0tl8ft4ilifliJHO»n4gf 7n-^t-hT$ 
& „ -y h 5 OOC P U^Hfrt5S!lIf$l.o CPUli, lf> t-^ 6 0©g 

W X ^ -y ^ > *>> g £ W »r "T 3 ( X x >y :/ S 1 0 5) . ig » X -< >y * 7 T* & *x Hf 

, mux x±&*y *t 2±ft&mmi§±z nz^m&ftM^ft zt°$> % o t-^ 6 ooeK 
r-^ys i 6 5) , »j3>-yt5. cott, nmmmM7 ^ ■? it * 7 & & o 

[ 0 0 7 6 ] 

xf 7 7"s i o 5tc*^t, ^ — ? 6 oogix-r7f^t>t$nif« -> 7 h t4 s ft r 

P J * ft ft r N J T- & 5 S % fU Mr f 5 (Xf77*S 1 1 o ) o i/7H4i* s r p J * 30 

rcit r n j « a- t* * *i tf , a7j««fi*«nT^«^, -r ^fcR^^n* RTHBtt^w^^s 

[ 0 0 7 7 ] 

X x >y 7° S 1 1 0 CfcV>T, 5/ 7 1- & S ft rp j.f fttt r N J & fttf , $ Itf S P D 
r e f KTt'fe SfrSfrSWKt § ( X x >y :/ S 1 1 5) „ (SA'S PD_r e fST 

-e * * t # k asiffl i sofna^^Kftsi^A^^frf.T-feSo f as p d 

_r e f t± , ff*te»J£lsnJ6Ta&* 0 
[ 0 0 7 8 ] 

x-r>y^si 1 5 ic ft v t * fi*<sPD_r e f to i^t^ntf, r * -fe ;HB & ft a 

CC_r e f « T "P * £ *> S 4 f!l R t £ (Xx>y7 p S 1 2 0) „ 7^t;Vig|[^A C C 40 

_r e f utx& z t * icit. m^mijfti&^rctb. mnnm 1 8 <D&nw&ftm^ft *> 

t*S5. 7n*I*ACC_refB;, 'Emtc^^Rl^T-^^o 
[ 0 0 7 9 ] 

Xf77*S 1 2 Ol^^t^ T7-t>\/mmftACC_ref£V$>j:2lf1nl£, 7 v Y 7 
U - * * > 5 £ ¥U »r f 5 ( X -f y 7 S 1 2 5 ) o 77h7V- + iUyot?£tt 

[ 0 0 8 0 ] 

7*7- v 7* S 1 2 5(CfeV^T, 7>y h^lx — f li^Xf A 1 0 0 £> Hi 

73 g * P _ r e f JW T T* 3 5 % ¥!l #r -T £ (X^y7SS130) o 
[ 0 0 8 1 ] 50 
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> -r- & 3 ^ s ^ * fj as -r * (xf '?/s i 35) o fa it mm 7 5> V * > T* & n tf , 

M!77^^t^ELT ( X >y 7 S 1 4 5) , U * — . cOtt, # it & 3g X 

[ 0 0 8 2 ] 

7>f- V? S 1 3 5 fc: 43 W» T , ttlt&SX^^tf^XT'fentf, #iIi77^tftyT'fe 
3 Sfr £#iJ»Tf S (7f'y7S 1 4 0) . f?jkJSl7 7 ^A^t yf$n(f , SiBfttoS 
77y?*yitLT ( X x -y X° S 1 4 5) , 'J?->tS, 
[ 0 0 8 3 ] 

Xf77S 1 4 0 Ic *5 ^ T , ffit^Jl^^^tf^XT'ifcfttf, *-<0*3:U*->-r5o C 10 
[ 0 0 8 4 ] 

Xx-y^S 1 1 0~S 1 3 0 fC *5 V> T , ^-f1nfr<Dgifttfffirc-$tiT^Z>tZlcit, 
1?&2 0©S^giSOCA'SOC_r e f T* & 3 S ¥'J #r "f 3 ( X x >y :/ S 1 
5 0) o r*l«200S§$|SOCi!)<SOC_r e f J: D f> * # nif , Bfc St 1 1 
08S«IOiaSA ( TMP_r e f W±T'fcSfrSA>%W»ft 5 ( X -r >y 7° S 1 5 5) = 
[ 0 0 8 5 ] 

X -r >y 7° S 1 5 5 tCfe^t, SifiJIOiSttf TMP_r e f W ± f & , it 31 7 
7^^*7tL, *lh(!!I7 7^?tyi:Lr ( X x v 7 S 1 6 0) , 'J?->t5o d 

coi:#, ssttifiaax^ ^ti^^T-fe^o 20 

[ 0 0 8 6 ] 

y7S 1 5 0 fc 43 V> T\ Z^fi2 0OS#giS OCA'S OC_r e f SIT V £> % 

tZ, & S » X f 7 7* S 1 5 5 *5 T , aSMSOiSIA'TMP.r e f * T? & 

* i: # K: tt , fa±mm7 ? 7**7 £ f jtJ!ll77^*tyi:LT (Xf77S 1 6 

5 ) , i;*->t«. 

[ 0 0 8 7 ] 

a±©MW¥UWr8i3fc: «t o T\ BglMl77^> fclt<l!im7 ^ 7. liH77^0^ 
y • t7^SS?tl5. 
[ 0 0 8 8 ] 

&*5, ttit&UI 7 7 <9lt&JS7 ^ :/© t 2 IZ It, flc ± M il f# it #1 S *s g| 30 

Sti, IfiliSi'XfAlOli, «7J©#ttlifTfa&Vo LftibST, SJila- 7 t- 5 0 
coSicSSJnSf A§> z^I»2 0^e,Ui*t§ *M^>x-rAi00 

* ffl ® f 3 o 

[ 0 0 8 9 ] 

b 3 . ttitaas : , 

m 6 It, m4<DXy L y-fS 5 0 0 IC&tf %> fc±%im<Dffi.ft*7jk-? 7 u — =f- *r — hT'S5. 
|gBJSI77^i!) , *7TffeoT < *±Il77^*^y!?^§J:t'(:> MWi-y h 5 
0OCPUtf||}ft5iliT'S5 0 3: "f . M^/V l~V50lffl«i%, H3 t^Lft 
fle±«ll!lS©#ttfc:«J!>fl*.* ( X -T >y 7* S 5 l 0) . ftiJSi^OlOirti, ;^7V 
1 t± . r||j T?$5„ Lfttfot, 3fcgSBll-t?£rii<?T*l/'c:il£-;ffXl±. * SSS 7* iSt SB 1 3 40 

k « ift £ n m it * o 

[ 0 0 9 0 ] 

6 fc: , l^t-J 1 6 £ ft f£ £ T (X-r-y7 p S 5 2 0) „ WL&*z>V 1 50ffl/l^#i 

loo, zk m # st 1 4£Diaa*«Jt-rSc # as m tan? a , tit-^ 1 6 a , ji sr ft f¥ 

7kKSI6fl:*<£Cav'g*T*fc^-t\ if SIE^ i t) & {ft in g i; Ltfe cfc » Sfc, *H 
SS ffl t? « , /<Oi/7<D#I'3&x.cDief£t;:mM£ — * l 6 t>© t LfcA', * * » 

IK ^ 1 40iB*3^BfS*WTt*r3fc4:#K, ftfE£-£3fe(Di:l,T i k,i:^o <: © «fc -5 

, i*±mm*ic7i<imftmm 1 4 ©ss^^it-r 5 c i: t * ^ t, zk^7>fsnsi 4ozknsi« 
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[ 0 0 9 1 ] 

i r*3ii8.z tircm&tf xtfi7kmftm& i 3 icet&z tiwufr . ztst^^ 1 7 © 

W*P ri^P r_r e f «±K«*f 5fc (Xx-y^SSSO) , /^^Vl* I" HH J fc 
SVXfii OOCfSIiOt^tv^B^gSA^ofttttc, 5§ 2Mc ^ » © 7k lit £ 

[ 0 0 9 2 ] 

1 6 zittcttrntfimtia t r _ r e faiiR^nst, tit-^ 1 6 

* # 7 £ l (^fyys56o) , # it m * hm? f s (xx-y^seoo) . b$ t r 

_r e f (i> ffjSfc|$^RltlT-&^„ L^TSCtia^T, « St fc: - * l 6 © IS fMc <k 10 
5 tti® X x A 10 0OX^;l/^DX%»Mt5C ttfftS. 
[ 0 0 9 3 ] 
B 4 . ^ihfiaS : 

0 7 ti , S4<DXf 7 7*S 6 0 OtCfelt5#±jl!lIOiSn^^-r7D-f t-hT'S5o 
BgMi77^^*7-p$^t, f?±<&m7 7 ?tf*Z/X*&2> t ZlCs fflffl3.-v h 5 

f>±fflai^o«ttic«it)»* (xx-y :/s 6 1 0) , ^kspi 1 rto*»K3tfx, fc^a* 

, * * # * BP l 3 © 7k IS * , £ i: « & "T £ (Xx>y^S 6 2 0) 0 
[ 0 0 9 4 ] 

fit, «SIM^*>e.^FST s_r e fttiilLftB ( X x -y 7 S 6 3 0) , ±>M\<7 20 

* rp^j t lt, -(?±jiaa^^7-rs 0 n# w t s _ r e f t± , * us # * « 1 3 p»g © ?jc * # 

[ 0 0 9 5 ] 

b 5 . m&m&m •■ 

m 8 it. m 4 s 7 0 oc*i7«sfiiiiii©in^^t7n-f-t-ht , *« 

. ffl»az7 h5 0OC PU^afif 5filT?JB4o cojaiti, f* ± *fi 3 * , & 3 

wwf-r * (xt77"s7 10) „ nmmmm? ^ 7 vastus, toH^-ft 

[ 0 0 9 6 ] 30 

xf-yT's 7 1 otc*jv>T. settsaa79^^*>T*titf » ff±jai77^ff*>-e 

36«*>SA>*«8it« (Xx>yyS 7 2 0) „ # ±&m7 ? 7 T* IbtHi ( C © £ # 

, *lt«H77^litVT-fe5. ) , «c±fflI*A^OSe»IItfe!3, 

ALU**?? (Xf'y7"S 7 3 0 ) 5 ISgSft^SlIttt, tB*E*KS-3^fcffl«a<E 

is©KJBtti&M-efcSo afirjK!Bftte£i9-?t*x ^^t*v i~v5©giH«i%, 03 

[ 0 0 9 7 ] 

xf7 7's 7 2 0 k * -c, # ± © 3 -7 ^ ^- # * > t* & n if , #±ffla«f^6osieftfii 40 

D> BScMSPl 1 0*lMl©igS^TMP r s t_r e f W T t* 5 S W f 
t5 (Xf77"S 7 4 0 ) o iSSTMP r s t _ r e f tt , & R SB 1 ltfg-&:ffXSr£fi£ 
Rjt6&TBHBT*&9, ajUUlOifiS'TMP r s t_r e f JW T T & *U£ , & SS SB 1 1 
t± , £fu HtfiVZI*^, l/fti^T, UltgttiiDllS^TMP 

r s t_r e f T T* & ft If , jM«H£~>X7^Al 0|*J©#aB©««iHBJa3*§fefT-r* 
(Xf77"S 7 6 0) o CI <0 t ^ . fiII77y*<!:yS@»l5!lI77y^t7C'Jt 
>y 

[ 0 0 9 8 ] 

Xfy/S 7 4 0 IC&^X . Sfil«OiSg^TMP r s t _ r e f <fc 9 ?C £ ft fcf , & 
Ml Hi, RjfciBDTMift^tf, ig-a-7jrx^±fiE-r§iIi:A<RltiT*fc5^e>> is at £ £ 50 
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jtjag^ « , 7j< m # &t 1 3 ©7j<^A^^ tw&ztiz^zrctb. n&mssicm^fric 

[ 0 0 9 9 ] 

-jStMMltt. ii«JR»«l&aSI«©S*U* fc<DBB«*a% LTV^«„ #§HSS 

00 "ff « , 09 (a) {C ^ L <k 5 K , S*W*«iPsHTOttK, IflgffiOt^ 

^-~%.m<Dmn*&&ir z $><d t istca m 9 (t>) »c ^ l «fc ? , s*tU73^Ps«T 
sea*, a^ae^o«^«fcm^fii^3t # 0 in* ^ 0 l not t lt t, * v. a4s, s 

# a -h P s « T <D £ # tc © * > If Ifiiti !) fe^^IS^ffi^tSi? t Lft©tt« 
[0100] 

3: ft, **SS0OT'«, ««ffiJtIRS«l&fflaK:43V^T, 3 « 3 K B# <fc K> t, ^ ^ jg ft * ft & 20 
[0101] 

«±WWLfe**JtffO©*«e»* 1 0 0 Ott, W.M is X -r A l 0 0*«*.TV*S©T», 

k^-e#*o ^u, i^^x4«->xf a«> it & g £ ft o tv>5 t #tct±, Tkmft 

Sigp 1 3flOTk**B!iLftVMOTf, tfi * E # fc & li T. fi: » 1 8lC7km* 

[0102] 30 
tlv'Xf A 1 OOli, S1^7 - £ tcgcK^T, 18f«->Xf A 1 0 

a , istifi^xf a i o 2 0 <z>nf3*mti-? 5 £ tit 

[0103] 

C . £ 2 H SI 0! : 

giHi«jo(8fiii->xf ai o {^±5aa^{ii7j<^^iii)Ki 4^*pii-rs/-ci6©« 

8t-*l 6*iStTt>ft*i, S2H«MT'ii> cn*i^T^4V>. ^ © fili <D S§ fig « , 

f & o 

[0104] 

7Vl~V50lfflttI*> 01 1 E ^ L fc rtiAJ ©#IRK:«J»)Si*. ( X -T >y !/ S 5 

1 0 a) > iSRSl 1 X, 43 <fc t>\ * US # IK gp 1 3rt<D*jR;fc/<-S>-r*. 

T r_r e f 2 # ± S i! T § t ( X f- v 7 S 5 2 0 a) , /Ol/^V l~V5©BBB3tttl* 
01 1 tC^L fc I" # J» B j <D#JSlc3J*)&7t3 (X^<y^S530a) . ^f|T r_r e 

f 2 8, 7^m^m^ \ 3rt©zk***»#-r**fl : T?«€**iTV''5„ zk&agai: 1 3 p^k 

3SfiF-r**HE*«»Lfc«»Tx B# fH T r T r_r e f -t « i§ "f 3 i: (Xf77S 5 50 

i 

1 
f 
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40a) , f?±5aS«rllfTt-§ (X-r>y :/S600) „ B#RSTr_re f« x 7k M ft MM 

i 4 <D&m<&T*mmLT „ ti< m at <b # £ i; & & # -e ^ £ s ft r ^ 3 , 

[0105] 

W±BHHLfcS! 2 *fttf , ftijffll^'froTV^^tfC, 7.kiit#gtgB 1 3F*9<D7.k: 

^««'>St5C^tfT?tSOf, * & # St ffii 1 4©**Bgfb*«HWr«ili:*<T»#*. 
S » A^JfflJlfcfToTv^SfcfrfcH:* zk # IK gp l 3A(C7kX#a&LTt'>£<D-?, tfj 

[0106] 

d . m.mm ■■ 

[0107] 

d 1 . ^.mm 1 : 

lESlftWeii, H 5 te^LfcWfluWWffflafciBVT, <D*#fc «fc o T£-7 v 
^^ffofttf, cn^©^ft^, ^©ffl^ft-eti, MteKJSBIIJ&Ta&So 
[0 1 0 8] 

d 2 . 1? m m 2 : 

M*fr 5 ^#fr*¥!l»r Lfctf, WWf L * < T J: V^ 0 S-T, ttiha&3%*fT L» f ©I 20 

[0109] 

D 3 . : 

±mm 2 m&mv it, 0 1 ociife^iii^oxf^ys 5 2 0 a tc « v -r , b$ h t 

Siasi 3tC7j<*jg*^r^t±i-r^-tr>-9-*{i^5«t3icLT, c o-tr yti: i o t ^fflS n 
feTkHlfifcS^^T, 7^;1/ r © D & A * ff o <t 5 tc L T fe <fc v» . 
[0110] 

* rc , Miiiso^-->'ijxofti&i[i, -nztLfctt. mz-is, ?k m ft mm i a <du 

[01 1 1 ] 

D 4 . & m 4 : 

±mm 2 mmmr* it. m 1 ofc^Lfc^ih^a^ox-r^^s 5 4 0 a (c & v> t , b# FeB t 
rtctoT, flf±sasK:«»>S!*.s fcflDi: Lfc#. c n e pi 6 ft * v . 7kmftm 

[01 12] 

d 5 . ^mm 5 : 
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